Asp.oryzae
Pen.camembertii
Rh.oryzae
1LGY-A -B -C
Rh.miehei
closed (3TGL)
open (4TGL)
Hum.lanuginosa
closed (1TIB)

Datenbanken in der Bioinformatik

Jiirgen Pleiss

Institut fiir Technische Biochemie, Universitat Stuttgart
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LKPEHSDYKIVVVGHSLGAAIASLAAADLRT
VVAQNPNYELVVVGHSLGAAVATLAATDLRG
OLTAHPTYKVIVTGHSLGGAQALLAGMDLYQ
HHHHHHH EEEEEEE HHHHHHHHHHHHHHH
QFKQYPSYKVAVTGHSLGGATALLCALDLYQ
HHHHHHH EEEEEEE HHHHHHHHHHHHHHH
HHHHHHH EEEEEEE HHHHHHHHHHHHHHH
AVREHPDYRVVFTGHSLGGALATVAGADLRG
HHHHHHH EEEEEEE HHHHHHHHHHHHH

Fus.heterosporum AKTANPTFKFVVTGHSLGGAVATIAAAYLRK
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Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stuttgart (8.4.2003)
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Datenaustausch vor 1990 ...

lokale Zentren (Bibliotheken, Rechenzentren), die lokal Daten (Publikationen,

Datenbanken) zur Verfiigung stellen

Kommunikation per Post:
Verschicken von Zeitschriften, Bichern, Bdandern

Internet : Netzwerk von Computern mit gemeinsamem Kommunikationsprotokoll
Services: e-Mail, FTP, remote login

Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stuttgart (8.4.2003)



Seit 1989: World Wide Web

1989 Tim Berners-Lee (CERN, Genf): World Wide Web

Hyper Text Markup Language (HTML)
Netzwerk von verbundenen HyperText Dokumentel

erster textbasierter Browser

Nameserver
(z.B. am RUS)

/\

\

Browser
(z.B. Netscape
Navigator

Web Server
(z.B. Apache)

Jurgen Pleiss, Institut fiir Technische Biochemie, Unpiversitat Stuttgart (8.4.2003)

3 1 E

HTML Dokumente
(z.B. home page)
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Austausch biologischer Daten

GenBank
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PDB
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1986 1988 1990 1992

Oktober 2002

20 Mrd Basen

680.000 TrEMBL Eintrage

115.000 Swiss-Prot-Eintrage
19.000 PDB-Eintrage

Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stuttgart (8.4.2003)

1994 1996 1998

+ 60% pro Jahr
+ 40% pro Jahr
+ 20% pro Jahr
+ 25% pro Jahr

2000



Biologische Daten: Genomik und Post-Genomik

3 Mrd bp DNA DNA Genom

30-40.000 Gene Transkriptionsfaktoren l

(=1% der DNA) Transkription

(zellspezifisch)

100.000 (?) RNA Transkriptom
Transkripte Translation (27% mRNA)
Splicing l
posttranslationale
Modifikation Protein Proteom
~ 5.000 aktive

Gene/Zelle

Metabolismus

~ 50.000 Proteine Metabolit Metabolom

Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stuttgart (8.4.2003)



Was macht Bioinformatik?

Regulation:
zeitlich
rdumlich

zellspezifisch
externe Signale

Entwicklung

-omics : genomics, transcriptomics, proteomics, metabolomics

Wie funktioniert / entwickelt sich / reagiert eine Zelle / ein Organismus?
— Funktionelle Genomik, Systembiologie

Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stuttgart (8.4.2003)



Ein Beispiel: die Lipase Engineering Database

enthalt
Proteinsequenz
Struktur
Informationen iiber einzelne Positionen
Einteilung nach Familien
Sequenzvergleich

Phylogenetische Bdaume

einer Enzymfamilie (>1200 Sequenzen)

Fragen: Was haben diese Enzyme gemeinsam? Was unterscheidet sie?

Wie kann man die Funktion in der Sequenz lesen?
Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stuttgart (8.4.2003)



Sequenz —> Struktur — Eigenschaften

Rhizomucor mieher lipase

F213

F111

Jurgen Pleiss, Institut fiir Technisghe Biochemie, Universitat Stuttgart (8.4.2003)



Ziel: Verstdndnis der biochemischen Eigenschaften

[TTEFT-SLL
[KTWS-TLTI
>YDESDSTI
LYSFEDSGV

[NGYVLRSDK
[NAMVARGDS
[AGYTIAVDHT
/TGELALDNT

[TYLVFRGTNSEF
[TYIVFRGSSSI
\VVLAFRGSYSV
LIVLSFRGSRSI

*kk o Kk

http://www.cira.it/research/VIS/Gallery/index.htn

SFLSSYEQVVNDYFPVVQEQLTAHPTYKVIVTGHSLGGAQALLAGMDLYQREPRAKLYAYASPRVGNAALAKY ITAQ--GNNFRFTHTN-DPVPKLPLLSMGYVHVSPEYWITS
SsFLDSYGEVONELVATVLDOQFKQYPSYKVAVTGHSLGGATALLCALDLYQREEGLSIFTVGGPRVGNPTFAYYVEST--GIPFOQRTVHKRDIVPHVPPOSFGFLHPGVESWIKS

SETSSWRSVADTLROKVEDAVREHPDYRVVETGHSLGGALATVAGADLR-———— LELYTQGQPRVGDPAFANYVVST--GIPYRRTVNERDIVPHLPPAAFGFLHAGEEYWITL
SEWSSWKLVRDDITKELKEVVAQNPNYELVVVGHSLGAAVATLAATDLR-———— IDVEFSYGAPRVGNRAFAEFLTVQTGGTLYRITHTN-DIVPRLPPREFGYSHSSPEYWIKS
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Lipase Engineering Database : Design

ETL layer

-‘

Transfomation

| Web agents |

Expert

Data enrichment

e

Web resources |

w1

Jurgen Pleiss, Institut fiir Technische Biochemie, omversmarstttgart (8.4.2003)
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www.led.uni-stuttgart.de
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Browse classification for GX class

Superfamilies 11

Homologous families 22

Superfamily

Bacillus lipases
Proteins B
Sequences 9
Structures 2

Burkhelderia lipases
Froteins 41
Sequences B8
Structures 14
Alignment Tree

Candida antarctica lipase
Proteins 1
Seguences d
Structures 7

Cutinases
Fraoteins 21
Sequences 71
Structures 44
Alignment Tree

Filamentous fungi lipases
Proteins 36
Sequences 70
Structures 29

Froteins 376
Sequences BOD
Structures 124

Links Structure tahle

Homelogous family

Bacillus lipases

Burkholderia lipazes

Staphylococcus lipases

Candida antarctica lipase B

Eotryotinia cutinases
Colletotrichum cutinases
Fusarium cutinases
hycobacterium cutinases

Rhizomucar lipases

Saccharamyces lipases

Lniversity of Stuttgart

[

Links

Alignment Tree

Alignment Tree

Alignment Tree

Alignment Tree

Alignment Tree
Alignment Tree
Alignment Tree
Alignment Tree

Alignment Tree

Alignment Tree
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ARDZO44]1  SYAKTEYPILLA FE 3AVG PLOYWHNEITEDLVENGANVEVAQOASE NS 3EW RGEQLLLOAKQVLAITGAD 128
561927 DYAETEYPIVLS GENELGTEAFGLDYWY QI PODLARNGANVIVITEQS TANTIEE RGEQLLAEVODILAITGAD 111
PZEB7T6E TYTOTEYPIVLA FEDNIL EWVDYWEGIP3ALERDGACW YV TEVIQLDTEEW RGEQLLOOVEEIVALSGOQP 100
PZEBTT TYTOTEYPIVLA FEDNIL EWVDYWEGIP3ALERDGACW YV TEVIQLDTEEW RGEQLLOOVEEIVALSGOQP 100
1EXD TYTOTEYPIVLA FEDNIL EWVDYWEGIP3ALERDGACW YV TEVIQLDTEEW RGEQLLOOVEEIVALSGOQE 74
1EXDA TT &5 EEEE AEET TEESSTTHHHHHHHTT EEEE 4dd HHH HHHHHHHHHHHHHHHH 3
ARMI4T01 GYTATEYPIVLT FEDELL EIDYWYGIPSALERDGACW Y ITEVIQLNTSEL RGEELLAQVEEIVAISGKE 101
83044 DYTETEYPIVLS EFEERVE PVDYWHATIVPALEKDGAEVEATZO5 PV NEW RGEQLLAQVEEVLALTGAE 08
ARDZZ0T7E GYTETREYPLVLY (5 [PHALSEDGATVE TAQWVARANEIEW RGEQLLAQVETILALTGKE 100
ARGATE4D  GYTETRYPLVLY (5 ‘E; [PHALSEDGATVE TAQWVARANEIEW RGEQLLAQVETILALTGKE 100
P15493 EFYTOTEYEPIVLY. (5 :xi [POSLTRDGACWV VAW IATHI 3 ER RGEQLLAQVESLLAVTGAK 102
ARBS3647 NYTKTEYPIVLY () RS vivaw e IPMNLERDGARVHVASVAAFND IR EGAELAROIVEWAAGGEG 95
ARCIS585 TATEYPLWVLW FIRLLL YTEYWYGI IEALRRGEATY TAVOY S PLIG TEW RGEQLLARIDEILEETGAR 75
CACO7191 WHTEYPILLW FEDRIGS HHYFHGIKQALNECGASWVEVEIISAANDNEA RGDOLLEQIHNLREOVGAD 75
ARBO10OTL METTYPIVLY EEDDTIVE YEPYEYGIERDALEKDGHEVE TASL 3AF NG NEW RGEQLWEEVOEVLEETEAK 74
3LIF TAATEYPIILW ZTDEYAG VLEYWYGIQEDLOORGATVYVANLSGEQSDDGPNGRGEQLLAYVETVLAATGAT 70
3LIF TT &5 EEEE AEETT TEESSTTHHHHHHHTT EEE Add A3 TTRHHHHHHHHHHHHHHEHHT 3
ARCOS510 TATTREYPIILW ZTDEYAG VLEYWYGIQEDLOOHGATVYVANLSGEFQEDDGPEKGRDEQLLAYVETVLAATGAT 110
PZ5Z275 TAATEYPIILW FTDEYAG VVETWYGIOEDLOONGATVYVANL S GEQSDDGANGRGEQLLAYVETVLAATGAT 123
1TAH TAATEYEVILWY TDEEFALN VWVDYWYGIOSDLOS HEAKVYVANLSGEQSDDGPNGRGEQLLAYVEQVLAATGAT 79
1TAHD TT &5 EEEE a TTa TT353TTHHHHHHHTT EEEE TT 433 T'T S HHHHHHHHHHHHHHHHET 5
1CvL TAATEYEVILWY TDEEFALN VWVDYWYGIOSDLOS HEAKVYVANLSGEQSDDGPNGRGEQLLAYVEQVLAATGAT 79
1iTT mm L= P P F mno o o R'mm ML c oMM Irmm LT P oo MMOoOmMmmOoTTOHOHHHTH T T =]
Candida rugosa lipases
1
P3Z2048 OMNPLGNWDSSLEKAAINSLMQS KLFQAVLPNGEDCLTINWVVREEPSGTE PGANLEVMVWIN GGEELVEESSLEPE 150
P3Z2045 OMNPMGSFEDTLEKNARHLVLQS KIFQVVLPNDEDCLTINWVIRPPGTRASAGLEVMLWINGGEEFELGGSSLEPG 140
PZ20ZA1 QONPEGTYEENLEKAALDLYVMQS KVFEAVSE S SEDCLTINVWVEFPGTEAGANLEVMLWIRN WEETSTEEPE 150 |
1LEF QONPEGTYEENLEKAALDLYVMQS KVFEAVSP S SEDCLTINVVRPPGTEAGANLEVMLWINGGEELVEETSTEPE 135
1LFEF TT &5 HHHHHHHHHHTS HHHHHHS B 3 EEEEEE TT TT EEEEEEE}] STTES GGEE3
P32047 CONPFEGTFEENLGKTALDLYMQS KVFQAVLP OSEDCLTINVVREPPGTEAGANLEVMLWINGGEELIGSPTIFFE 150
1CLE CONPFEGTFEENLGKTALDLYVMQS KVFQAVLP QSEDCLTIN " mnnomunenr mimi TGP IGSPTIFPE 135
1CLER TT &5 HHHHHHHHHHHS HHHHHHS B 3 EEEL tEE} STTYS GGEE3
P32040 QONPFEGTYEENLEKVALDLYVMQS KVEQAVLEPIMSEDCLTIN GGGX LWIFGEEELIGSPTIFEE 150
1THE QLDPGNSLTLLDKALGLAKVIPEEFRGELYDMAKGTVSMNEDCL YL FHIFGCRAEVYGSSAAYREG 143
1THE HHHHHHHHHHHH HHHHS HHHHHHHHHHT &5 B 3 EEEEEEETT TT EEEEEEE TTy [GE:EEE 3
BAAL1907Z OQLDPGNSLTLLDEALGLAKVIPEEFRGPLYDMAKGTVSMNEDCLYLNVERPAGTKEPDAKLEVMVHINGGRAEFYGESAAYPE 162
P22304 QLDPGNSLTLLDKALGLAKVIPEEFRGPLYDMAKGTVSMNEDCLYLNVERPAGTE PDAKLEVMVWINGGRAE VY SAAYPG 162
P17573 QLDPGNAISLLDKVVGLGKIIPDNLRGPLYDMAQGSVSMNEDCLYLNVERPAGTK PDAKLEVMVWINGGRAEVEGSSASYPG 162
559057 OLNPGNALTILDNALSLAS IS PENIRGPLYDMAKGSVSMSEDCLYLNVCRPAGTKPGDELPVMVHIFGGAE [FGSSRSYEG 162
o * £ _ _ _ _ _kExx xE xE _kx  xExx xxlEx £| £ *




Mycoplasma

i in li Moraxella ; Non-heme . .
LlPOP';I”telfl lipases ‘ Bired, hplase peroxidase Haemophilus influenzae
epatic : aemophilus ..
lipases Pancreatic NOPMYS | Gastric lipases
. . lipases lipase
Llrl)ppr()‘tc1n\\ Gastric lipases
Filamentous fungi RS Lyysesazl meid
L] .
wemerine | Vielfalt von Sequenz ... [/ / ==
SR Saccharomyces cerevisiae
Y77 lipase Saccharqmyces
TGL2 lipase | psoydomonas
, Staphylococcus
lipase
|_— Cepacia lipase
Cutinases Candida antarctica
Mycobacterium r Candida antarctica
tuberculosis N lipase B
Colletotrichum q 90
gloeosporiodes Bacillus subtilis
) ) Bacillus lipase
Fusarium solani ——|
Moraxellal
Moraxella
lipase 1
Pseudomonas
fluorescens
.. Pseudomonas
fluorescens lipase|
Acinetobacter calcoaceticus
Acinetobacter
esterase ——
Moraxella2
Moraxella _|
lipase 2
Yarrowia lipolytica
Yarrowia lipolytica lipase Carboxylesterases

Candida rugosa | Bacillus subtilis

Candida rugosa lipase

Arthrobacter oxidans
Pseudoobscura esterase
Dictyostelium esterase

Jurgen Pleiss, Institut fir Technische

Il

Mycus persicae
Mammalian carboxylesterase
Mammalian bile salt activated lipase

Torpedo californica

Heliothis virescens

Culex pipiens

Ca.elegans cytoplasmic esterase



.. und Struktur

Rhizomucor mieher lipase

Jurgen Pleiss, Institut flir Technische Biogherpie, MJpivessitat Stuttgart (v.«+.cuuv) ElmrwmaniRaneErsacalivaes



Sequenzdatenbank: GenBank

ﬁf—-— Entrez-Nucleotide - Netscape

Eile Edit Yiew Go Communicator Help

Lies

" ot e’ \ SNucleotide

FPubhied Mucleotide Frotein GENome structure FPopset Taxonarmy Ll

Search [Nuclectide =] for [lipase AND rhizopus @ Suchbegriffe

Limits Freview/inde:x History Clipboard Details

The Entrez Nucleotides database is a collection of
sequences from several sources, including GenBank,
RefSeq, and PDB. The number of bases grows at an

exponential rate. Today's total is:

0@02E08033¢E | -

= == Docurment; Done Sl s % a2 BB N2 | 4

Zugang uber Entrez : http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Nucleotide

Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stuttgart (8.4.2003)



Sequenzdatenbank: GenBank

NCBI Sequence ¥iewer - Netscape = |EI|1|

File Edit Yiew Go Communicator Help

FEATURES Location/Qualifiers A
Source 1..1600
forganism="Rhizopus niveus™
fdb_xref="taxon:4344"
cog 236..1414
/oodon_starc=1
J/product="lipase"
fprotein_id= "HLADZ495.1"
fdb_xref="GI 1218043"
Jtranslation="MV3FISISQGVILCLLVSSHNLGSS AVPVSGKSGSSNTAVSASD
NARLPPLISSRCAPPSNEGIESDLOAEP YNMOFNTEWYESHGGNL TS IGERD DMNLVGS
HNTLDLPSDAPPISLS S TS ASDGGEVY AATTAQIQEF TEYAGI AATATCRSVV P GHE 4

WDV OOV PDGEIITTF TELLSD TNGYWLRSDEQETIVLYVFRGTNSFRIAITD IVF
NFEDYEPVEGAKVHAGFLES YEQVVND YFPVVOEQL TAHP TYEV IVTGHSLGGAQALL
AGMDLYQREPELSPFNLEIF TVGGPRVGHNPTFAYYVESTGIPF QRTVHERD IVPHVEFP
OEFGFLHPGVESNIESGTANVOICTAEIETED CANS IVPF TS ILDHLSYFD INEGSCL
"

BAZE COUNT 400 a 395 o 278 o 527

ORIGIN

Coding sequence

1 matcagtcgt aacaabLaatt gattacttgy tactactatt asatgtiacct aatttocatga
&1 ggogttacaa tgbgegigga tasattgoca Ctggbctoge taLLLtttgs acasaasasa
121 catatasata gagyocagytt CACgLLACOL CoRaghobcht AtCLUCAatos agtcassgod
181 atacagactc CLCLLLLOLE CLoCLOotCac cocttocagh toctttactat caatoatggh
241 ttcattcatt tocatttoctc aaggtgttay CoOLLLOLCLL CLLgLoOLOtD coatgatgot
301 eggttcatef getgttocty CLtectggtaa atotggatcot tocsacaccy cogbototge
361 atctgacast gotgoCchoc CLOCTOLCART CLOCSJCCHT LOLOOLCCLC CLULChLaacas 4 DNA S
421 gyggaagtass afyogatChoc sagctgascce LLacsacaty Caasagasata Cagaatgogos = eq uenz
451 tgagtoocat ggtggoaace Lgacatoocat cggasagogt gatgacaact tggttggtog
541 patgactttg gacttaccoa gogatgotcce tootatcage ctoctotagot ctaccaacad
601 cgoctotgat gULgdtsady CLQLLOCtOe CACtLactgot Ccagatccasd agttoaccsas
661 gratgotgyt atcgotgooa CLYCCLAacty COQLECLOLT ghCooctOggbis acaagtooggs
721 ttgtgtoocaa tgtocamaagt goggttoctga tggosagatc atcactacct tLacctoott
781 gotttocogat acasatggit acgtcttgag aagtigatasas casasagacca CLtatcoogo
841 trtocgtigyht AcCRACLCOCt Loafaagbtyc Catoactgat atcghottica actLttLotgs
901 ctacaagoct JLosaydyoy CoSsayttca LOCLOYLLLC CLLLOCLCLD atgagoasgo
961 tgtocaatgac tatttoooty togiooasga acaattgace goccaccota cttataaggo
1021 patcgttace ggtcactoac toggbggbige acaagotttg cttgooggtas tggatctota o
1081 peoascgtgas cocaagattgt ctoccaagaa tttgagoate ttcactgtog ghggtoctog
1141 tgttggbasc cocacctttg cttactatgt tgaatocace ggbatcoott tocsacgbac
1201 cgttocacaay agagatatog LLocLoacgt CoCtoccbcad LoocLLoggat toottoatco
1261 cggtgttgas tottggatoa agbctggtac CLocaacgit caaatctgta cttctgaaat
1321 tgasaccaay gattgoagta actotatcgt tooctttoace totatccttg accacttgag ;I

[ == [Document: Done Sl L AR ES] WP A

Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stuttgart (8.4.2003)



Strukturdatenbank: Protein Data Bank

+Ti— Structure Explorer - 1TIB - Netscape

File Edit Wew Go Communicator Help

=0l x|

PDB

PROTEIN DATA BANK

Structure Explorer - 1TIB

Camponnd:
Authars:

Exp. Method:
Classification.
EC Number:
Source:

Prismary Citation:
Deposition Date:

Resolution [A]:
Space Graup:
Ulnit Cadls

FPobuner Chains:
Afams:

HET groups:

|»

LN =

Lipase (E.C. 3.1.1.3) (Triacylglycerol Acylhydrolase)
U. Derewenda, L. Swenson, Y. Wel, Z. 8. Derewenda
X-ray Diffraction

Hydrolase((Carhoxylic Esterase)

2113

Thermomyces Lanuginosus

06-Dec-1993 Falease Date: 26-Jan-1995
1.34 FA-Vaiue: 0.188
P212121

dim [A]: a2 103,17 » 51.99 c 45.73

angies [ alpha 9000 peta 90,00 gamma 90.00

1TIB
2427
HOH

Fogidues: 269

=

= ==

|D0cument: Done

Sl W P B | 2

Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stuttgart (8.4.2003)




Visualisierung von Strukturen

»
o 1TIB

File Edit Display Colours ©Options Export  Help

isplay Colours  Options  Export  Help

Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stu 4



Genomics Datenbanken

\\\\‘1\ b -|1ITImI1.01 iy

4
Q“gg‘gq Mt Iy 9 J/"T-f%}
HT33E3 :\ /X zﬁ T0694

Jurgen Pleiss, Institut fiir Technische Biochemie, Univer|4

[ Summary sequence view - Mozilla
(s s ]

OVERVIEW

Mycobacterium tuberculosis 2l
CDC1551, complete genome -
1740750..1790749

49 protemn coding penes ®  Find Cpen Readmg Frames
Click on the rectangle to get BLAST neighbors for the gene of mterest
or click on the overmew below to see a distant region
JENN IS | N IS o N I L™
1 1 1 1
1746758 1742882 1745615 1747148 1745288
| I )| 11 119
1 1 1 1
1756758 1752882 1755815 1757148 1755288
o/ [ [ Il I L)
1 1 1 1
1766758 1762882 1765815 1767148 1765280
I D O I = 119
1 1 1 1
177E75E 177zE82 1775815 1777148 1775288
[ 10 | 3 | I | I/
1 1 1 1
1756758 17ezEa2 1755615 1757148 1755288
- —_
Translation, ribosomal strocture and biogenesis oo

Transcription

IHA replication, recombination and repair

Cell division and chromosome partitioning
Fosttranslational modification, protein tornoe
Cell envelope biogenesis, outer membrane L B
Cell motility and secretion ;41 o
Inorganic ion transport and metabol ism o
Signal transduction mechanisms
Energy production and conversion
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Genomics Datenbanken

TIGR Microbial Database - Netscape 10l =|
File Edit Yiew Go Communicator Help

IGR Microbial Database - Netscape 10l =|
File Edit Yiew Go Communicator Help
TIGR Microbial Database
a listing of published microbial genomes and « . .
TIGR Microbial Database:
a listing of microbial genomes and chromosomes in progress
Published complete microbial genomes (listed a| pgiergpjal genomes and chromosomes in progress (Searches available for
Sire some TIGR genomes)
Link Genome Strain Domain Institul
e Si Antici d
w— . (Genome Strain Domain | >, Institution Funding tu:lpat.:e
fi | Aeropyrum persix K1 A 167 B_m'g:ﬂﬁ Mb) Completion
- _— Actinabacillus University of
CE ZEEHICO LIS HE1651 E 2.2 Oklahoma m
Aguifex acolicus VFS B 150 Diver Agrebacterium 58 B 573 University of Dupont 2001
- fumefaciens = ' Washington / Dupont
Amkf;e?d“glabus DSM4304 A |21 TIG] Aspergillus nidulans ‘ E ‘ 29 ‘ Cereon Genomics
Lulgidus - Bacillus anthracis e B |as TICR ONR / DOE /
. . Internat BLAST Search = ) I NIATD
Bacillus subtilis 168 B 420 Consor Jaman Marine
Bacillus halodurans C-125 B 4.2 Science and Complete
- Technology Center
. Bacillus .
Borvelia burgdorferi B31 B |14 TIG1| | stearothermophilus 10 B Univ. of Oklahoma NSE
Bartonella henselaz Houston 1 B [200 University of SSF 2000
_ = Uppsala _
|ITI| | | | | ‘Bardexeﬂa bronchiseptica ‘ EB50 ‘ B ‘ 4.9 ‘ Sanger Centre ‘Beuwu]f Genomics ‘
== D £ D —
P ! IPocment; Done ‘ Bondetelly parapertussis ‘ B ‘ 39 ‘ Sanger Centre ‘Beuwu]f Genomics ‘ =l
i

Jurgen Pleiss, Institut fir Technische Biochemie, Ur |z =5=| B B




Human Genome Project

/3 The sanger Institute : Human Genome Project - Microsoft Internet Explorer | I ] 4|

e

J Datei  Bearbeiten  Ansicht  Eaworiten Extras 2

-

~ The Wellcome Trust P

S Sanger Institute oo
- Sanger Home | Acedb | YourGenome | Ensembl | Trace Server | Library %

Info | Databazes | Blast | Genomics | Infrastructure | HGP | CGP | Projects | Software | Teams | Search Data Release Policy | Conditions of Use

Human Genome Project
&
HGP Home Human Genome Project at the Sanger Assembly Completion Status
IChr? -] Institute
Annotation The human genome research programme at The = !
Genes Sanger Institute encompasses mapping, ] . |
Faolyrorphisn sequencing, and structural and functional = = n = —
interpretation. A general overiew of the human = = == = _
RH/EST Maps genome project is available. H m - ! B = m I B B
Cytogenetics = B i E B E R ==
. The Sanger Institute is Percentane I = - = =
CpG islands engaged upon g E B = = [ | I B
collaborative projects to | .4 11.1% | | i g = - I =
Ensembl sequence all or part of ) B = — @B = . = B =
Genome Browser chromosomes 1,6, 8, i 2z 3 4 5 6 7 & 8 10 1L 1z
e! [cwr =] ;_{—'3 W13 0. 22and | Finished | 81.3% =
=
W e % = X
PUBLICATION . | ] -
2001 information, sequence SEikeRznoStatls | = B l = s H
01 and map data by selecting a chromosome number = B = E o I I I I U
DRAFT 2000 frorm the sidebar or click the appropriate 13 14 15 16 17 18 18 20 2 @2 % ¥
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Polymorphismen

/] SNP - Microsoft Internet Explorer : A8 - 10| x|

J Datei EBearbeiten Ansicht  Favoriten  Exkras ¥

<> NCBI

- Microsoft Internet Explorer ! = ]

sicht  Faworiten  Extras 7 |-

Pubhed Muc e Protein Genome Structure Popset Taxonomy

SearchlSNP =l forl EI Clearl

Limits Prewiemyndex Histary Cliphoard Cetai

« Enter one or mote search terms.
o Avalable search fields are listed below
o TUse Limits to restrict your search by search field, chromosome, and other

MP (build N
: crtena

IsNP

dbSIP 15 now mcorporated mto IMCBI's Entrez system and can be quened using
the same approach as the other Entrer databases such as PubMed and GenBank.
The onginal database with additional mformation and search options are available
here.

T date:
August 14, |Add contig posthon tag
2002 CTPOS

EBelow are search examples and avalable search felds.

Selectthe BLAST program to use and enter your sequence in the
text area below.

Frogram |bla5tn 'I

B Cuery Sequence

Enter an accession, gi, or a sequence in FASTA format

Anfrage senden Clear Input |

l_ l_ |4 mmternet .

Search using wild-card(*), ranging(:), AND, OR, and NOT operators:
— - -

— I _’I;I

l_ ’_ |O Internet v
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Proteomics

2D Gel von E.coli K-12 W3110
http://www.expasy.org/ch2dgifs/ECOLI/ECOLI.gif
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Metabolomics

DIACYL- ® APOLIPO- @® FATTY ACID
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ING ATPASE CHYLOMICRA VERY LOW DEN- CEPTOR
' 2K* =) REMNANTS SITY LIPOPRO- (Formation defec- Ser
- UABAIN TEINS (VLDL) tive in familial - --0-SUGARS
hypercholesterinoemial 41
\ {Note 81) SUGAH&O—%‘—’:

Roche Applied Science
"Biochemical Pathways" wall chart
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Transcriptomics

Microarray

(GeneChip expression arrays)

http://www.fgcz.ch/index.php?toc=30




Biologische Daten

Publikationen : Information in Freitext; Stichwérter: Autor, Journal, ...

Datenbanken : wohldefiniertes Datenmodell (z.B. Sequenzdatenbank)

DB-System: ASCII Text oder relationale Datenbank

"discovery driven research": Erzeugung ...
- grofer Mengen
* neuer Datentypen

- permanente Anderung der Datenmodelle
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Die Grenzen einer Publikation

Nature 409, 942 - 943 (2001)

The physical maps for sequencing human chromosomes 1, 6, 9, 10, 13, 20 and X

D. R. BENTLEY*, P. DELOUKAS*, A. DUNHAM?*, L. FRENCH*, S. G. GREGORY*, S. J. HUMPHRAY*, A. J. MUNGALL*, M. T.
ROSS*, N. P. CARTER*, . DUNHAM?*, C. E. SCOTT*, K. J. ASHCROFT*, A. L. ATKINSON*, K. AUBIN*, D. M. BEARE*, G.
BETHEL*, N. BRADY*, J. C. BROOK*, D. C. BURFORD#*, W. D. BURRILL*, C. BURROWS*, A. P. BUTLER*, C. CARDER*, J. J.
CATANESET, C. M. CLEE*, S. M. CLEGG*, V. COBLEY*, A. J. COFFEY*, C. G. COLE*, J. E. COLLINS*, J. S. CONQUER*, R.
A. COOPER*, K. M. CULLEY*, E. DAWSON*, F. L. DEARDEN*, R. M. DURBIN*, P. J. DE JONGT, P. D. DHAMI*, M. E.
EARTHROWL*, C. A. EDWARDS*, R. S. EVANS*, C. J. GILLSON*, J. GHORI*, L. GREEN*, R. GWILLIAM*, K. S. HALLS*, S.
HAMMOND*, G. L. HARPER*, R. W. HEATHCOTT*, J. L. HOLDEN*, E. HOLLOWAY*, B. L. HOPKINS*, P. J. HOWARD?*, G.
R. HOWELL*, E. J. HUCKLE*, J. HUGHES*, P. J. HUNT*, S. E. HUNT*, M. IZMAJLOWICZ*, C. A. JONES*, S. S. JOSEPH*, G.
LAIRD*, C. F. LANGFORD*, M. H. LEHVASLAIHO*, M. A. LEVERSHA*, O. T. MCCANN*, L. M. MCDONALD*, J.
MCDOWALL*, G. L. MASLEN*, D. MISTRY*, N. K. MOSCHONASZ, V. NEOCLEOUS§, D. M. PEARSON*, K. J. PHILLIPS*, K.
M. PORTER*, S. R. PRATHALINGAM*, Y. H. RAMSEY*, S. A. RANBY*, C. M. RICE*, J. ROGERS*, L. J. ROGERS*, T.
SARAFIDOU{, D. J. SCOTT*, G. J. SHARP*, C. J. SHAW-SMITH*, L. J. SMINK*, C. SODERLUND#*, E. C. SOTHERAN*, H. E.
STEINGRUBER*, J. E. SULSTON*, A. TAYLOR*, R. G. TAYLOR*, A. A. THORPE*, E. TINSLEY*, G. L. WARRY*, A.
WHITTAKER*, P. WHITTAKER?*, S. H. WILLIAMS*, T. E. WILMER*, R. WOOSTER* & C. L. WRIGHT*

* The Sanger Centre, Wellcome Trust Genome Campus, Hinxton, Cambridge CB10 1SA, UK

I Department of Biology, University of Crete and Institute of Molecular Biology and Biotechnology, PO Box 2208, 71409 Heraklion,
Crete, Greece

§ Neurogenetic Laboratory, The Cyprus Institute of Neurology and Genetics, 6, International Airport Avenue, PO Box 23462, 1683
Nicosia, Cyprus

1 Children's Hospital-BACPAC Resources, 747 52nd Street, Oakland, California 94609, USA
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Publikation der Ergebnisse in Datenbanken

}?-— NiceProt View of SWISS-PROT: P21811 - Netscape

File Edit “iew Go Communicator Help

M38352; AAA33878.1; -. [EMBL / GenBank / DDBJ] [CoDingSequence]
— D13206; BAA02493.1; -. [EMBL / GenBank / DDBI] [CoDingSequence] <4———— DNA-Datenbank
S30525; AACG0540.2; -. [EMBL / GenBank / DDBJ] [CoDingSequence]
D12680, BAA02181.1; -. [EMBL / GenBank / DDBJ] [CoDingSequence]
PIR JQ1390; JQ1390.
1LGY; 23-DEC-96.[EXPASy / RCSB]
PDB 1TIB; 26-JAN-95. [ExPASy/RCSB] <« Struktur-Datenbank
1TIC; 26-JAN-95. [ExPASy/RCSB]
IPRO00734. Lipase. 3\
InterPro IPR002921.; Lipase 3.
Graphical view of domain structure.
Pfam PF01764; Lipase 3;1. |
PROSITE PS00120; LIPASE SER: 1. > < Motif-Datenbanken
ProDom [Domain structure / List of seq. sharing at least 1 domain].
BLOCEKS P215811.
DOMO P21811.
ProtoMap P21811. /
PRESAGE P21811.
DIP P21811.
SWISS-2DPAGE GET REGION ON 2D PAGE.
Hydrolase; Lipid degradation; Signal; 3D-stiucthure.
Key From To Length Description LI
[ == |-Docume_nt_DDne - Gk % 2P B 2| g
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¥ NiceProt View of SWISS-PROT: P21811 - Metscape

LAl

File Edit “iew Go Communicatar Help

Fea

Feature table

Key From To Length Description

SIGNAL 1 26 26 POTENTIAL.

CHATN 27 392 366 LIPAZE.

ACT_SITE 268 268 CHARGE RELAY SYSTEM (BY
SIMILARITY) .

ACT SITE 327 327 CHARGZE RELAY BYSTEM (EY
STMILARITY) . bl

ACT SITE 380 380 CHARGE RELAY BYSTEM (BY
EITMTLARTTY) .

DISULEID 152 381
DISULFID 163 laa
DISULEID 358 367
CONFLICT 348 348 I ->M (IN REF. 3).

Length: 392 AA [This is the Molecular weight: 42138 Da
length of the unprocessed  [This is the MW of the
precursor] unprocessed precursor)

10 20 30 40 50 a0

| I | | | |
MVEFISISQG VELCLLVESM MLGSSAVEVS GKEGESNTAV SASDNAALEP LISSRCAPPS

70 g0 90 100 110 1z0

| I | | | |
NKGEKSDLOA EPYNMOKNTE WYESHGGNLT SIGKRDDNLY GGMTLDLESD APPISLERST

130 140 150 160 170 180

I I I I I I
NSASDGGEVV AATTAQIQEF TKYAGIAATA YCREVVEGNK WDCVQCQKWYV PDGKIITTET

VIEWET

Sequence information

CRC64: DOSF6S1EE77AASAS [This is
a checksum on the sequence]

= == |Document Done e = s [ M | 4
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Anwendungen

- Diagnostik
* Pharmacogenomics (Korrelation Genotyp-Phdnotyp)
- Protein Engineering

* Metabolic Engineering
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Welche Daten werden erzeugt und ausgetauscht?

- Experimentelle Rohdaten oder biologisch interpretierte Daten
Informationen iiber Versuchsbedingungen (LIMS)
Ergebnisse (ASCII, Bildmaterial)

- Textbasierte Interpretation

* Programme zur Auswertung

- Austausch: World Wide Web

* Problem: Standardisierung (Format; Datenmodell)

Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stuttgart (8.4.2003)



Datenintegration

Datenbanken: primdre, sekunddre Daten

Links zu Eintrdgen in anderen Datenbanken (Bsp: SwissProt)

'

Integration von Datenbanken

Data Warehouse Federated Database System BioXML
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Datenintegration : das Sequence Retrieval System

http://srs.ebi.ac.uk/ — Integrierter Zugang zu 140 Datenbanken

Permanent Session
Start

. ‘Data banks

' Information

Jurgen Pleiss, Institut fiir Technische Biochemie, Universitat Stuttgart (8.4.2003)
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Verwendung der Daten

Forschung
* Verkniipfung mit eigenen Daten
* Analyse von (fremden) Rohdaten unter unterschiedlichen Aspekten

— Theoriebildung

Lehre (Vorlesung, Praktika)

- zusdtzlich zu klassischem Lehrmaterial (Lehrbiicher, Skripte): interaktives und iiber
das Internet zugdngliches Lehrmaterial

- Mdglichkeit, im Rahmen von Praktika auf Originaldaten(-banken) zuzugreifen (nicht
nur reduzierte Versuchsaufbauten)
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Wie wird publiziert?

Publikation von Forschungsergebnissen

* Publikation in "peer-reviewed journals" (impact factor!); zusatzlich:

- supplemental material (Daten, Programme) auf server des Verlags

- zusdtzliche Daten auf Anfrage bei den Autoren

- Verweis auf eigene homepage (Problem: keine Langzeitsicherung)

- Eintrdge in externen, "offiziellen" Datenbanken (z.B. Sequenz, Struktur)

- Betrieb einer eigenen, langfristigen Datenbank (commitment)

Diplom- und Doktorarbeiten: ausschlieBlich Druckversion oder E-Print
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Wie werden Daten gesucht?

Literatur-Recherche (Medline, CA)
nach Stichwort oder Autor
wer hat eine gegebene Arbeit zitiert?
Volltext-Zugang: online journal
lokale Bibliothek
SUBITO
Suche in online- Angeboten:
Verweise in Publikationen oder home pages
Portale von Fachgruppen oder Arbeitsgruppen

allgemeine Suchmaschinen (Google)
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Trends

- Literatur muB online zugdnglich sein
« Zunahme der Relevanz von Rohdaten

- home pages der Forschergruppen zusdtzlich zu "offiziellen" Datenbanken

Problem: Datenbereitstellung iiber langen Zeitraum (Volatilitat der Daten)

Zugdnglichkeit der Daten / Datensicherheit

L
=
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